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(54) APPARATUS FOR COLLECTING VERY SMALL AMOUNT OF ORGANIC COMPOUND AND 
ANALYZER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for 
collecting a very small amount of organic compounds and an 
analyzer using the same capable of easily and inexpensively 
collecting and analyzing the very small amount of organic 
compounds adhering to the surface of a photomask and 
efficiently collecting and analyzing all the very small amount of 
organic compounds of a pattern forming part even in a square 
photomask. 

SOLUTION: The apparatus for collecting the very small amount 
of organic compounds is provided with a collecting area formed 
by sandwiching both a sealant and the photomask between a 
top plate and a bottom plate, a heating means of the photomask, 
and a carrier gas supply/discharge means for discharging a 
carrier gas while supplying the carrier gas for the collecting 
area, and collects components of the carrier gas. The sealant 
surrounds the pattern part in the surface of the photomask, and 
is provided with a carrier gas supply opening and a discharge 
opening at least on the side surfaces of the sealant in the 
apparatus for collecting the very small amount of organic 
compounds, and the analyzer using the same is provided. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]A minute amount organic compound capturing device comprising: 

Catching area formed by putting a sealant and a photo mask with a top plate and a bottom plate. ^ 
A heating method of this photo mask. 

It is a minute amount organic compound capturing device which is provided with a carrier gas supply " 
discharge means discharged supplying carrier gas to this catching area, and performs ingredient catching 
of carrier gas, said sealant encloses a pattern part of a photomask surface, and it is a feed hopper and 
an outlet of carrier gas to the side at least. 

[Claim 2]The minute amount organic compound capturing device according to claim 1 said sealant's 
having heat resistance and consisting of material with little degasifying. 

[Claim 3]The minute amount organic compound capturing device according to claim 2 which has said 
heat resistance and is characterized by material with little degasifying being polyimide. 
[Claim 4]The minute amount organic compound capturing device according to any one of claims 1 to 3 
providing said heating method in both a top plate and a bottom plate. 

[Claim 5]The minute amount organic compound capturing device according to any one of claims 1 to 4 
with which said heating method is characterized by at least one side consisting of infrared heating 
equipment. 

[Claim 6]A minute amount organic compound analysis apparatus consisting of analyzer which carries out 
a minute amount organic compound capturing device according to any one of claims 1 to 5 and a 
qualitative quantitative analysis. 

[Claim 7]Minute amount organic compound analytical method characterized by what the minute amount 
organic compound analysis apparatus according to claim 6 analyzes. 

[Claim 8]A quality decision method of a photo mask performing a quality decision of a photo mask using 
minute amount organic compound analytical method of claim 7. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the capturing device of the minute amount organic 
compound which sticks to the photomask surface used by the manufacturing process of an integrated 
circuit, and the analysis apparatus using it. 
[0002] 

[Description of the Prior Art]In the photolithography technique which draws an integrated circuit pattern 
on a silicon wafer, the art for drawing a detailed circuit pattern with narrower line width is demanded 
with high integration of LSI in recent years, and in order to correspond to this, short wavelength 
formation of the exposure light source is advanced. The light source of the stepper for lithography For 
example, the conventional g line (wavelength of 436 nm), It progressed from i line (wavelength of 365 
nm), and has shifted to the short wavelength light source from those, such as a KrF excimer laser 
(wavelength of 248 nm), an ArF excimer laser (wavelength of 193 nm), and Fg laser (wavelength of 157 

nm). 

[0003]In connection with the short wavelength formation of an exposure light source, optical absorption 
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becomes large, if the organic compound is sticking to a photomask surface also in the minute amount, 
exposing light will be absorbed and the transmissivity of the exposing light to a photo mask will fall. For 

rthis reason, the analysis apparatus and analytical method of the minute amount organic compound which 
sticks to a photomask surface are needed. 

s;[0004]As the analysis apparatus and analytical method of the minute amount organic compound which 
adheres to a substrate face until now. as indicated in a JP,5-256842,A gazette, a JP,6-288881,A 
gazette, etc., Make a substrate accommodate in the cell produced with the existing material of the heat 
resistance of quartz etc., make a little organic compounds desorb, and make a trap pipe condense by 
carrying out heating at high temperature of the cell all over a heating furnace, and. Heating of a trap pipe 
is made to desorb a little organic compounds, and after sending and carrying out the Clio focus to a 
thermal DISOPUSHON cold trap injector (hereafter referred to as TCT.). the analysis apparatus and 
analytical method which are introduced into a gas chromatograph and analyzed are known. However, a 
substrate is made to accommodate in a cell, in order to carry out heating at high temperature of the cell 
all over a heating furnace, a substrate is hard to be heated, and it is hard to desorb a minute amount 
organic compound. A device becomes big-ticket in order to use the cell produced with the existing 
material of the heat resistance of quartz etc. 

[0005]As shown in drawing 3 as the analysis apparatus which analyzes the minute amount organic 
compound of a silicon wafer surface, and analytical method, A silicon wafer is inserted with the top plate 
3 with which the heater, O ring (sealant) 4 and the feed hopper 5 of carrier gas, and the outlet 6 used as 
the bottom plate 1 were provided. Discharge supplying carrier gas carrying out heating at high 
temperature of the silicon wafer with a heater, make a minute amount organic compound desorb, and 
make the trap pipe 9 condense, and. Heating of a trap pipe is made to desorb a little organic compounds, 
and after sending and carrying out the Clio focus to TCT, the analysis apparatus and analytical method 
which are introduced into a gas chromatograph and analyzed are devised. However, since the area which 
can be caught was a round shape in the analysis apparatus and analytical method of a minute amount 
organic compound for a silicon wafer surface in order to analyze the contamination condition of only a 
photomask surface, in the square-shaped photo mask, catching of the minute amount organic 
compounds of all pattern formation parts was difficult. When catching area was furthermore made into a 
square shape, it was difficult for carrier gas to stagnate in the feed hopper and outlet which were 
provided in the top plate, and for the square-shaped whole catching area to be hard to be supplied, and 
to catch all the minute amount organic compound in catching area. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention is made in order to solve these problems, and 
it is a thing. 

The purpose is to provide the capturing device of the minute amount organic compound which can 
perform catching analysis of the minute amount organic compound which sticks to a photomask surface, 
and can perform efficiently catching analysis of the minute amount organic compounds of all pattern 
formation parts also in a square-shaped photo mask, and the analysis apparatus using it. 

[0007] 

[Means for Solving the Problem]In order to solve the above-mentioned technical problem in this 
invention, an invention of the 1st of this invention. Catching area formed by putting a sealant and a 
photo mask with a top plate and a bottom plate, It has a heating method of this photo mask, and a 
carrier gas supply discharge means discharged supplying carrier gas to this catching area, It is a minute 
amount organic compound capturing device which performs ingredient catching of carrier gas, and said 
sealant encloses a pattern part of a photomask surface, and a minute amount organic compound 
capturing device providing a feed hopper and an outlet of carrier gas in the side at least is provided. 
[0008]An invention of the 2nd of this invention provides the minute amount organic compound capturing 
device according to claim 1 said sealant's having heat resistance and consisting of material with little 
degasifying. 

[0009]An invention of the 3rd of this invention provides the minute amount organic compound capturing 
device according to claim 2 which has said heat resistance and is characterized by material with little 
degasifying being polyimide. 

[0010]An invention of the 4th of this invention provides the minute amount organic compound capturing 
device according to any one of claims 1 to 3 providing said heating method in both a top plate and a 
bottom plate. 

[001l]As for said heating method, the 5th invention of this invention provides the minute amount 
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organic compound capturing device according to any one of claims 1 to 4, wherein at least one side 
consists of infrared heating equipment. 

[001 2]An invention of the 6th of this invention provides a minute amount organic compound analysis ' 
apparatus consisting of analyzer which carries out a minute amount organic compound capturing device 
according to any one of claims 1 to 5 and a qualitative quantitative analysis. 

[0013]An invention of the 7th of this invention provides minute amount organic compound analytical 
method characterized by what the minute amount organic compound analysis apparatus according to 
claim 6 analyzes. 

[001 4]A quality decision method of a photo mask, wherein an invention of the 8th of this invention 
performs a quality decision of a photo mask using minute amount organic compound analytical method 
of claim 7 [0015] 

[Embodiment of the Invention] Hereafter, the 1 embodiment of the minute amount organic compound 
capturing device of this invention and the analysis apparatus using it is described in detail using a 
drawing. Drawing 1 is a sectional view showing an example of the minute amount organic compound 
analysis apparatus of this invention, and drawing 2 is a perspective view showing an example of the 
sealant in this invention. 

[0016]First, it faces across the surface and the rear face of a photo mask, respectively with the top 
plate and bottom plate with which the sealant of the square shape with a carrier gas feed hopper and an 
outlet was provided in the side. Here, it is considered as the field which had the surface of said photo 
mask patterned, and the field which is not having the rear face of said photo mask patterned. 
[0017]The carrier gas feed hopper and outlet in this invention. It is preferred for these mouths to be 
formed in the position which can catch the minute amount organic compound of the whole catching area 
of a photomask surface in consideration of the flow of the carrier gas in catching area, and to be formed 
in the position to which a carrier gas feed hopper and an outlet counter especially the angle of a sealant 
mutually. As shown in drawing 2 , in order to catch the minute amount organic compound of the whole 
catching area, two or more carrier gas feed hoppers may be formed, and two or more carrier gas outlets 
may be formed. Although the size in particular of a mouth is not limited, when the viewpoint of the 
collection efficiency of a minute amount organic compound and the viewpoint which prevents the 
strength reduction of the sealant by the beginning are taken into consideration, about 0.1-2.0 mm of a 
caliber is preferred. In order to make pressure loss of gas into the minimum, mouth shape has a 
preferred round shape, but it does not limit to a round shape in particular. 

[0018]As said sealant in this invention, a vinylidene fluoride hexafluoropropylene (VDF-HFP) system, A 
vinylidene fluoride tetrafluoroethylene perfluoromethylvinylether (VDF-TFE-PMVE) system. The gasket 
which there is heat resistance, such as fluorocarbon rubbers, such as a tetrafluoroethylene 
perfluoromethylvinylether (TFE-PMVE) system, all the **** liquid crystal polymers, a cera brick, 
aluminum, Au, and Ag, and consists of material with little degasifying can be used. It is especially harder 
to give a crack to a photomask surface than a cera brick, aluminum, Au, and Ag, It is more preferred 
than fluorocarbon rubber to use the gasket whose heat-resistant temperature is chemically stable also 
in the time of elevated-temperature use highly (fluorocarbon rubber: about 200 ** of always, about 250 
** of polyimideialways) and which consists of polyimide. The gasket which consists of material with few 
coefficients of thermal expansion of ceramics, stainless steel, etc. has heat resistance of the 
fluorocarbon rubber mentioned above, all the **** liquid crystal polymers, polyimide, etc., and it may 
coat with a polymer material with little degasifying. 

[0019]Next, heating a photo mask, carrying out heat desorption of the minute amount organic compound 
in the catching area which stuck to the photomask surface, and supplying carrier gas from the carrier 
gas feed hopper connected to the carrier gas feed pipe. A little organic compounds are caught to a trap 
pipe by discharging and introducing the discharged carrier gas through a carrier gas exhaust pipe to a 
trap pipe from a carrier gas outlet. 

[0020]Although rare gas, such as N2 gas, or Ar, helium, can be used as carrier gas in this invention, it is 
preferred that acquisition uses N2 gas from a point cheap about being easy. 

[0021 ]A flow controller, a flow instrument, and the trap pipe for pretreatment can be formed in the 
carrier gas feed pipe in this invention if needed. The flow of carrier gas can be correctly adjusted by 
forming said flow controller and a flow instrument. The organic compound currently mixed in carrier gas 
is removable by forming said trap pipe for pretreatment. For the reason, catching analysis of the minute 
amount organic compound which stuck to the photomask surface with sufficient reproducibility can be 
conducted by forming said flow controller, a flow instrument, and a pretreatment trap pipe in a carrier 
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gas feed pipe. 

[0022]There is the method of providing heating functions, such as a heater, in a bottom plate, and 
/ heating from a photo-mask rear face as a method of heating a photo mask. It can heat from a 

photomask surface by forming infrared heating equipment in a top plate. It is possible for it not to be 
^.>influenced by the thermal conductivity of carrier gas, but to heat by using a far-infrared-heating device, 
and since infrared heating equipment reaches a horsepower output in an instant, the cooking time of a 
photo mask is shortened. It can heat from a photomask surface using the infrared heating equipment 
formed in the top plate, heating from a photo-mask rear face using the heating functions provided in the 
bottom plate. As wavelength of the infrared rays which infrared heating equipment emits, 1 .0 micrometer 
- about 20.0 micrometers are desirable, and 1 .2 more micrometers - about 6.0 micrometers are 
preferred. 80 ** - about 300 ** of cooking temperature are desirable, and 1 80 more ** - about 230 ** 
are preferred. 

[0023]In order that the minute amount organic compound which carried out heat desorption by having 
carried out heating at high temperature of the photo mask may prevent sticking to a carrier gas exhaust 
pipe, the carrier gas exhaust pipe in this invention can use for and heat a warmer etc., and can maintain 
the temperature in a carrier gas exhaust pipe at an elevated temperature. 

[0024]As a feeding method of carrier gas, it may carry out by carrying out application-of-pressure 
introduction of the carrier gas from a carrier gas feed pipe, Carrier gas may be attracted from a carrier 
gas exhaust pipe, and it may carry out by supplying carrier gas to the catching area of a photomask 
surface from a carrier gas feed hopper as a result. When are connected to a carrier gas feed pipe, and a 
booster pump, a gas bomb, etc. connect with a carrier gas exhaust pipe, specifically, a suction pump etc. 
are mentioned. 

[0025]The trap pipe in this invention is filled up with the scavenger. Said a little scavengers can carry 
out adsorption catching of the organic compound, and especially if it is a scavenger to which a little 
itself do not emit an organic compound with inertness chemically, they will not be limited, as such a 
scavenger — TENAX (product made from Buchem), silicon, activated carbon, a molecular sieve, etc. — 
it can be independent, or it can combine and can use. 

[0026] Heat desorption is carried out, a minute amount organic compound is sent to the analyzer, and is 
analyzed [ the trap pipe with which the minute amount organic compound in the catching area which 
finally stuck to the photomask surface was caught is heated, ], and data is processed. 
[0027]TCT, a gas chromatograph, a gas chromatograph / mass spectrometer, a gas chromatograph 
atomic emission detector, a gas chromatograph / infrared spectroscopy device, etc. can be used for the 
analyzer in this invention. 

[0028]As mentioned above, in the explained minute amount organic compound analysis apparatus, when 
performing the quality decision of a photo mask, in the exposure wavelength field in which especially 
optical absorption poses a problem, it is desirable for the analyzed adhesion organic compound 
concentration to be 1 ppm or less. 

[0029]Next, the result analyzed using respectively the minute amount organic compound analysis 
apparatus of this invention shown in drawing 1 and the minute amount organic compound analysis 
apparatus of the comparative example shown in drawing 3 as an example and a comparative example is 
shown. 

<Example> by the oil hydraulic cylinder 10 which installs the photo mask 2 to which the organic 
compound in which the ingredient has become clear beforehand was made to adhere first in the bottom 
plate 1 with which it was provided in the heater, and is provided in the bottom plate 1. The photo-mask 
2 surface was made to stick to the top plate 3 with which the sealant 4 of the square shape which 
consists of polyimide which the round carrier gas feed hopper 5 and the outlet 6 which are 1 mm in 
diameter opened was formed in the side by pressure. 

[0030]Next heat desorption of the minute amount organic compound which heated the photo mask 2 at 
230 ** with the heater of the bottom plate 1 , and stuck to the photo-mask 2 surface is carried out, A 
flow is correctly adjusted with the flow controller and flow instrument which were formed in the carrier 
gas feed pipe 7, and the gas from which the organic compound was removed by the pretreatment 
trap pipe is made into carrier gas, With the booster pump connected to the carrier gas feed pipe 7, 
supplying the catching area 1 1 of a photomask surface from the carrier gas feed hopper 5. By 
discharging from the carrier gas outlet 6, and the discharged carrier gas passing along the carrier gas 
exhaust pipe 8 heated by the warmer 12, and being introduced to the trap pipe 9 with which it filled up 
with TENAX as a scavenger, The minute amount organic compound which was sticking to the trap pipe 9 
in the photomask surface was caught. 
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[0031]The trap pipe 9 with which the minute amount organic compound which was finally sticking to the 
photomask surface was caught was heated, heat desorption of the minute amount organic compound 
was carried out, a little organic compounds were sent to the analyzer which consists of TCT, and a gas 
chromatograph/mass spectrometer, and the quality of a minute amount organic compound and a 
quantitative analysis were carried out. 

[0032]The analysis result of the minute amount organic compound obtained with the analytical method 
performed by this minute amount organic compound analysis apparatus. It was the same as the 
ingredient which the peak of the cyclosiloxane (D3, D4. D5) which was sticking to the photomask 
surface, dibutyl phtalate (DBP), and dioctyl phthalate (DOP) was clearly detected, and understood 
beforehand. This is the result of all the minute amount organic compounds that carried out heating 
desorption in the catching area 1 1 being caught by the trap pipe 9, without carrier gas stagnating in the 
catching area 1 1 of the photo-mask 2 surface. 

[0033]The <comparative example> carrier gas feed hopper 5 and the outlet 6 carried out a little quality 
of an organic compound and quantitative analyses by the same method as Example 1 using the same 
minute amount organic compound analysis apparatus as Example 1 except being provided in the top 
plate 3 instead of the side of the sealant 4. 

[0034]The analysis result of the minute amount organic compound obtained with the analytical method 
performed by this minute amount organic compound analysis apparatus. The detection peak of the 
cyclosiloxane (D3, D4, D5) which was sticking to the photomask surface, dibutyl phtalate (DBP), and 
dioctyl phthalate (DOP) was small, and it was not able to detect clearly. It is because some minute 
amount organic compounds which carried out heating desorption in the catching area 11 of the photo- 
mask 2 surface were not able to catch this to the trap pipe 9 since the carrier gas feed hopper 5 and 
the outlet 6 were formed in the top plate and carrier gas stagnated in the catching area 1 1 . 
[0035] 

[Effect of the Invention]According to this invention, a photo mask is inserted with the top plate and 
bottom plate with which the sealant surrounding the pattern part of a photomask surface with a carrier 
gas feed hopper and an outlet was provided in the side. By discharging from an outlet, carrying out heat 
desorption of the minute amount organic compound which heated the photo mask and stuck to the 
photomask surface, and supplying carrier gas from a feed hopper. The effect that catching of the minute 
amount organic compound which sticks to a photomask surface easily and cheaply, and analysis can be 
performed, and catching analysis of the minute amount organic compounds of all pattern formation parts 
can be efficiently performed also in a square-shaped photo mask is done so. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCFRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing an example of the minute amount organic compound analysis 
apparatus of this invention. 

[Drawing 2] It is a perspective view showing an example of the sealant in this invention. 

[Drawing 3] It is a sectional view showing an example of the minute amount organic compound analysis 

apparatus of the comparative example 1 . 

[Description of Notations] 

1 ... Bottom plate 
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2 ... Photo mask 

3 ... Top plate 
• 4 ... Sealant 

5 ... Carrier gas feed hopper 
06 ... Carrier gas outlet 

7 ... Carrier gas feed pipe 

8 ... Carrier gas exhaust pipe 

9 ... Trap pipe 

1 0 ... Oil hydraulic cylinder 

1 1 ... Catching area 

1 2 ... Warmer 

1 3 ... Analyzor 

1 4 ... Data processing part 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 




[Translation done.] 
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U-V — 7 n c p< ^^/Ut'c^/W^i— r/U (VD F — T F 
E — PMVE) 7^ h 7 7 D D3i^Ui/— :7 P o 
^^yWt'^iyUJi— T'/l' (TFE-PMVE) ^tH^nV 

m-b^.e^;*/:^'^--;/ h^fflv^Sr -fe 
20 ^T'y.y^, T/U^^^^A, Au, Ag J; t) 7* h-^;^ 

«< (7 5/^=*"^ : ^^«^)2 0 CC, TKy'f^Ki^re^ 

*«)2 5ox:) . ii5iattffl^T?>b{b^6«j»cS«Lrv>^>. 

30 (0 0 1 9] J!>;»c::7;:j- h-7;^i?$rJD^L, h-^?;^^? 

^-y-. =¥-iryr;«f><.i&=Jp-ryT;<f>^#t*^l=(c^jgg$tufc 
^•YyT^;^Wif^pJ;"9^if;&boo. ^-y y r;^;^^^ 
Piip^ttlL,, |l^a$*l,/t=Sr^yT;</;^*5:^r-vyT;«f^ 

( 0 0 2 0] 2f:%B^tctJltS=¥-Y y r:;y:^i LTNj^tf 
;^3J.ISA r -^H e ^<?5#r;</;^S:ffl^^S - i:jJSttl3feS;4S, 

40 LV\ 

[0 0 2 1] :*:%PJ(;i*5(t5=Sr-y y T;</;^P#^*ff iCIi. 
h7 5':/«SrIS:Ct5:ii:lc:j;tJs:at±J;< h-?;^^ 



5 

10 0 2 21 y:i-h-^:^^^m^i-^:^mtLX\i. JS 

mi)m^-r^^i^m<Di^Mti,xn. i. oiim~2 

O. O /i mS^TjSM* L< , 2;im~6. 0 

M mmffi75s»* imfiajasfi, s o'c~ 3 0 o"cs 

S*SM*U<. $P>tci 8 0'C~2 3 CCSS^iSiif^U 
I002 31 *^|^(;i*5»t.5^^yT;«f;^#iNJ±l«^(*, 7 

10 0 2 41 df^yT:^/^<D«i^*ffii: LTtt. V 

;^ ^ «®<^f««3i y r jcdf ^ y T;ff ;^ Sr«t«&i-5 r t 
[0 0 2 51 M*^Jz)5 

tv5 troTMi/JCVV rro<t ^'iMA^Jt LT, TEN A 
X (BuchemSi) , v^y^i^, fttij^. ^1^=^3.7 

[0 0 2 61 *^tr7d- h-^^^i'mmic^mvtzmm^ 
—^iriis-m-r^o 

[0 0 2 71 *^l^l-*5tt-5:»-WgB«, TCTt:ff^i^ 

[0 0 2 81 mmx.x^fdsk^-^mvc'^m^m-m. 
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mit-k!iii^^i>^. 1 P P mUiTT'fc-Sr 
[0 0 2 91 JSkld, m 1 tCTH Lfc*^BJro'#»;fi-m-& 

<mmm>^-r^ 'f'i^i$.^t)^WMi,x\^^^mmit^!i^^ 

HC^BL, JiE«llciS:»:te)ti.TV^.5ttffii'y 0 
10 i^&P 5S.t/*N/±lP 6^J5pgv^fc^y ^ 5 K*^f>/i5)^^?gW 

[0 0 3 01 !S^(^. l£«irofc— ^— tcj:i9 7;^- h-r;^ 
2$r2 3 Ot:tii)PiSib7;*- h-v;^^' 2^BICPii^L,fc 

mMA^mm^H. mfi&mhy'y:f^\zi:*)mmit-^m^ 

^«t*&'g=7tc«ij^$tt;t»PEE7KV7'JcJ;9. ^^])T:ff 

*&L,oo. =3E--y y T;(/>!.#tt}P 6 7!i^ibS^tbL. ^Ntti^tv 
tz^^V T:ify^i)K *Pf^« 1 2 {cj; !J*Df^$nfc^-»' y 
r:«f;^«tBW8SriioT. JtftSiJi: LTTENAX*?^ 

[003 11 Mcmzy* h-^;^^*B»cK«fLTt^fc«S 

[0 0 3 21 :i<^^»*^<k-g-^5^WS^ST-tT ^ iJ-*f* 

^'^E(;lK«LT^^/t^^^->^dr1^>' (D 3 , D4, D 

5) , y'$'j\^\^-:f=f-jV' (DBP) , 

(DOP) Wt°-^'*5?g«ft(C^tiJ$tb. ^JeJtJA^oT 

< , y T 1 1 l^-CAPHftffiiiF UfcifS»*ffil^k-a-it& 

40 m'^XYy>y:f'^9[z^M^Mzm^Xh^. 

[0 0 3 31 <)AMm>^^')T^:;^^^u5JSLXmm 
p 6 ds, 4 <offiiJST'»i/j: < ^ffi 3 Jc^tt e>ixT 

[00341 <r>wm.^mit^fiS^^m-^m.xn 0 "H^-fs 

i'^ffiJCPii^UTV^rc^i^i/ndri^V (D3. D4. D 

5) , y j\^m^-:r=}-jv (dbp) , y^jv^i:>itf^ 
50 (DOP) ot^lwe-^'*s/h$<, mmzmi^-^^^ 
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